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I. INTRODUCTION

A. PURPOSE

The primary purpose of the OGO C&D Experiment 19 Program is to
generate tabulations and plots (via the Stromberg - Carlson 4020 Plotter)
of data obtained from two experiment packages aboard the spacecraft.
These packages are the Orbital Plane Experiment Package (OPEP) and
the Solar Orbital Experiment Package (SOEP). In addition, the program
writes the data tabulations onto an IBM 7094 tape and produces a listing
of erroneous input data.

. PROBLEM DEFINITION

Figure 1 is a diagram of the OGO C&D data reduction system showing
the position occupied by the Experiment 19 program. Computationally,
the program correlates the telemetry data (Decom tapes) and the space-
craft attitude and orbit data (Attitude/Orbit tapes). The objective is to
show, in the program output, the orientation of the spacecraft at the
time the telemetry data was transmitted.
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II. OPERATING INSTRUC T TIONS

A. REQUIREMENTS, LIMITATIONS, OPTIONS

Requirements

This program is executed as a normal Univac 1108 EXEC II job. As
illustrated by the process flow diagram below, it utilizes a minimum of
eight (8) tape drives, the card reader, and the on-line printer.

EXEC il
and program
control cards

Run Deck P;(_)ag;:m

Attitude/
Orbit
Tape(s)

Decom
Tape(s)

‘ UNIVAC 1108

Y

Printer History/ 7094 SC 4020
Output Error Tape* Output Tape Plot Tape*
/
—
For printing using
the GSFC 1401

utility routine

*Mount at least two output tapes each
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Limitations

(1) The Decom tape(s) and the Attitude/Orbit tape(s) must
be mounted on different channels.

(2) No partial cycles can be obtained for the 64 kilobit trans-

mission rate because of the difficulty of determining a
cycle at this rate.

Options
In normal operation, the program is designed to:

(1) Write Orbital Plane Experiment Package (OPEP) tabulation
and plot data on the plotter tape.

(2) Write Solar Orbital Experiment Package (SOEP) tabula-
tions on the plotter tape.

(3) Write Attitude/Orbit tape and Decom tape labels on the
on-line printer.

(4) Write an IBM 7094 tape containing the OPEP and SOEP
tabulations.

(5) Write a History/Error tape containing erroneous Decom
tape data, if any.

(6) Produce typewriter printouts of total number of data
frames read and total used.

Using program control cards, the program user can either indicate that the
program is to operate normally or define any of several processing options.
These options are listed below:

Output Suppression Options. Options exist for suppressing the following
outputs:

(1) SOEP tabulations
(2) OPEP tabulations or plots
(3) Decom or Attitude/Orbit tape labels

(4) All 7094 output

(5) Console printout of data frames read and data frames used.
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. Output/Device Modifications. Options may be elected to:

(1) Produce the OPEP tabulation or SOEP tabulation on the
on-line printer instead of the plotter tape.

(2) Add a count on the plotter tape of the total number of
plots produced.

Data Selection Options. The data selection options limit the processing
of certain types of SOEP and/or OPEP to values within the range of
specified parameters. The applicable data types are:

(1) Load Bus Voltage
(2) SOEP temperature
(3) OPEP temperature

(4) Fanel temperature
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B. INPUT

Input consists of the following:
(1) An EXEC II run deck.
(2) A Decom Tape produced by the Decommutation Program.

(3) An Attitude/Orbit Tape produced by the Attitude/Orbit
Program.

(4) The OGO C&D Experiment 19 Program (program complex
file).

RUN DECK PREPARATION

Deck Structure

The run deck consists of EXEC II control cards and one or more
program control cards (see Figure Z). The program control cards are
used to indicate that no processing options are to be exercised, or to
define the options desired.

When no options are desired, the run deck contains only the NOCH
(no changes) indicator card following the XQT START EXEC II control
card. When options are desired, they are defined in MASTER, OPEP,
and/or SOEP option decks. The types of options defined in each case
are as follows:

(1) MASTER Option Deck: defines output processing options
such as suppression of the SOEP tabulation, output of
the OPEP tabulation on the on-line printer instead of
the plot tape, etc.

(2) OPEP Options Deck: defines data selection options. This
is done by supplying parameter values for load bus vol-
tage, panel temperature, OPEP temperature, and/or
SOEP temperature. Only those OPEP data values within
the range of the parameters will be selected for processing.

(3) SOEP Options Deck: the same as the OPEP Options Deck,
but for SOEP data selection.
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V FiIN

V MSG ON UNITS SET-UP CARD

V MSG FILES OUT94, PLOTR, HSTERR
V MSG RECORD REEL NUMBERS OF

FNDALL Card

END Card

SOEP Option Card(s)

rsoep Card

@D Card*

MASTER option card(s)

MASTER Card

ﬁND Card

OPEP option card(s)

SOEP Deck

Decks may appear
in any order;

end of all decks
is signalled

by ENDALL Card.

MASTER Deck

* Not required if last option card

OPEP Card
OPEP Deck
V XQT START
TOC
TRI F contains END
‘ INF
" TRWF
V XQT CUR

VV MSG * ATTORB, AND/OR * HSTERR *, KEY INAC

V MSG IF TAPE ERROR OCCURS ON FILES * DECOM *, * PLOTR ¥,

V ASC S = HSTERR

V ASG H == PLOTR

|

V MSG IF TAPE INTERLOCK OCCURS ON FILE * DECOM *, KEY IN AN F

V ASG C = ATTORB
V ASG B=DECOM
VMSG (B) HSTERR
VMSG (A) PLOTR
V MSG ASSIGN AT LEAST TWO UNITS FOR FILES. . .
/  VMSG MOUNTED ON DIFFERENT CHANNELS.
/ V MSG MAKE SURE FILES ATTORB AND DECOM ARE
/" VRUN 15008, | RBAW, 0403, KP/1 00006, 40, 200

VASG F= PROG F

Figure 2. Run Deck Structure

II-5




An option deck consists of a leading indicator card (MASTER, SOEP,
or OPEP), trailing option cards, and a terminal indicator (END). The
indicator cards contain a mnemonic indicator word in columns 2-7; all
other columns are blank. The options cards consist of up to six 6-character’
fixed fields in columns 2 through 42; each field is separated from the next
by a blank column.

When more than one option deck is present, the decks may appear in

any order; option cards may likewise appear in any order. The end of all
option decks is signalled by an ENDALL indicator card.

General Procedures

The following are general procedures for exercising all permissible
program control operations. The formats of the program control cards
and sample run decks are given later in this section.

(a) No-change Procedure: Place a NOCH indicator card
after the AXQT START card in the run deck; no other
program control cards are required.

(b) MASTER Options Procedure: Prepare a MASTER options
deck consisting of the following (in the order listed):

A MASTER indicator card
One or more MASTER options cards, in any order

A deck termination indicator, which may be either

1) an END indicator card or 2) the word END entered
in the last non-blank field of the last MASTER option
card.

(c) OPEP or SOEP Option Procedure: OPEP and SOEP option
decks must be prepared separately (although both may appear
in the run deck). The deck consists of the following:

An OPEP or SOEP indicator card

From 1 to 4 OPEP or SOEP options cards, in any
order

An END indicator card

I1-6




(d)

Termination Procedure: the end of all program control

cards (decks) is signalled by an ENDALL card, which must
be the last program control card in the deck (except when

NOCH is used).
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NOCH Indicator Card

(a) Usage: Indicates that no program control options (see

Options, page II-2) are to be exercised. When NOCH is
used, no other program control card is required.

(b) Format:

Column Contents Meaning

1 Blank

2-5 NOCH No changes
6-172 Blank

73-80 Card ID (optional)

(c) Example:

gooco0000000060000000000000000000000000000000000000000000080

8 910 113213 14 1515 17 18 13 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 4546 47 48 49 50 51 52 53 54 55 56 57 58 5960 61 62 5 §

IRRRE RN R R R R R R R R R R AR RRRRRRR!
222222222222222222222222122222222222221222222222222222222222221222

33303333333333333333333333333333333333333333333333333333333333133

A44484440440444044440484048444444440444404484448444444844444444¢
5P55555555555555555555555555555555555555555555555555555555555555

66M65665666666666666666666666666666666666666666666666666666866666 ¢

1777707077017 70712 000200000001 00077717177171717717171711717117111711111111117

88ssos8888888882838688888888888888088883888838883888888888888888

99999999999999999999999999999399999%832999999999999999999999999939
123456 78 9101121314 1516 1718192021 222324 2526 27 282930 31 32 33 34 3536 37 38 39 40 41 42 43 44 4546 47 4849 50 57 52 53 54 55 56 57 58 59 60 51 62 63 64
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‘ MASTER Indicator Card

(a) Usage: signals the beginning of a MASTER.option deck.

{(b) Format:

Column Contents Meaning

1 Blank

2-7 MASTER Output and/or device
options are defined in
a trailing MASTER
Option Card.

8-72 Blank

73-80 Card ID (optional)

910 11 12 13 34 1516 17 18 19 20 21 2223 24 25 26 27 20 29 30 31 32 33 34 3536 37 38 33 40 41 42 43 44 45 45 47 48 4950 51 52 53 54 55 56 57 58 59 60 61 6.

IRERERE R R R R R A R R R R R R R R RN R R AR EERRRR R R

] gooopoogoo0O00DO0O0OO0OO0CO0OOO00D0O0COD0O000CO0000000006000000D0D
1
i

22202222222222222222222222222222222222222222222222222222222222
33330333333333333333333333333333333333333333333333333333333333
AB444444444444440444044444440484044844044044444448444428448444444
555558555555555555555555555555555555555555555555555555555555555
6666666666666666666666666660666666666666666666666666666666666666
1171711771111 17711197111111717171111777117111117717711171117117171117111711111

888888888888888888838888888888°883888888888888888888888888888888838
999999.9999999999999999999999999999999999999999999999
123456189

7 i0
Wi RT1 18]
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MASTER Options Card

(a) Usage: defines from one to six MASTER processing
options. The mnemonic option words (see the Option
Table below) may appear in any order.

(b) Format:

Columns Contents

1 Blank

2-7 1 to 6 of the

9-14 options defined in the
16-21 table below; the entry
23-28 in each field should be
30-35 left justified; blank fields
37-42 and mispunched option words are ignored
8

15 Blank

22

29

36

43-72

73-80 Card ID (optional)
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(c) Option Table:

MNEMONIC Meaning

NOPLOT Suppress OPEP plots.
NOSOEP Suppress output of SOEP tabulation data.
NOOPEP Suppress output of OPEP tabulation data
and plots.
PRINTO Print OPEP tabulation on the on-line printer

instead of the plot tape.

PRINTS Print SOEP tabulation on the on-line printer
instead of the plot tape.

NO7094 Suppress output of IBM 7094 output file.

NOIDEC Suppress on-line prints of Decom Tape
record labels.

NOIDAT Suppress on-line prints of Attitude/Orbit
Tape record labels.

PLTNUM Write the total number of plots (count)
on the plot tape.

NOFRMS Suppress on-line print of frames read and
frames used.

END End of MASTER options; must be the last
nonblank entry in the last MASTER Option
Card (see END Indicator Card).

(d) Examples (including MASTER indicator card)

MEE T SOITAT HOm o FeT

Pt

0000000000000000000000000000006000006000000000000000000000000000000°23,

0
8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2829 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 484950 51 5253 54 5556 57 58 5960 61 62 6364 656667686370 11 7273 7
1

RERREEERE AR AR RN R RN R RN AR R R R R R R R R R R R AR R R RN R R R RN
222022222222222222222222222222222122222222222222229792222222222222222212221

-~~M2333333333333333333333333333333°?+°77
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OPEP or SOEP Indicator Card

(2) Usage: signals the beginning of an OPEP or SOEP option
deck. The card must be followed by at least one OPEP or
SOEP options card.

(b) Format:

Columns Contents Meaning

1 Blank

2-5 Either SOEP or Trailing cards (option

OPEP cards) define parameter

values for suppressing
processing of data not
within the range of the
specified values.

6-172 Blank

73-80 Card ID (optional)

(c) Example:

11
ofJooo0o0000000000000060000000000000000000000000000000000000080
123456 78 910112111516 171819202 222324 2526 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 4 45 45 47 48 49 50 51 52 53 54 5 56 57 58 59
(RRRR A RER R R R RN R R R R R RN R R R R R R R R R R R RN R RRRR R

282222222222222222222222222222222222222222222222222222222222
3333333333333333333333333333333333333333333333333333333333133
4444444444044 4444444444444844448444444444448444444844444484444
5550555555555555555555555555555555555555555555555555555555555
66N6666666666666666666656666666666666666666666666666566666666¢6
1771077117710 1077112171710 117110 1911071101111 1717171711711171717171
’ 8888888888888888888888888808888888888888388838¢88888888888888¢8
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OPEP or SOEP Options Card

(a) Usage: defines one of four possible OPEP or SOEP data
selection options. The form of the definition is,

NAME valuel value?2
where

NAME

a mnemonic word identifying
the type of data to be selected

valuel = minimum parameter value
value2 = maximum parameter value

For the data type named, only data values within the range
of the two specified parameters will be selected for proces-

sing.
(b) Format:
Columns Contents Meaning
1 Blank
2-6 LOAD Identifies the type of data to be
OPEP selected according to parameters
SOEP in cols. 9-21, where
PANEL LOAD = load bus voltage
OPEP = OPEP temperature
SOEP = SOEP temperature
PANEL = panel temperature
7-8 Blank
9-14 XXXX. XX Minimum parameter value, right-
justified with leading blanks
15 Blank
16-21 XXXX. XX Maximum parameter value, right-
justified with leading blanks
22-72 Blank
73-80 Card ID (optional)
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{c) Restrictions w

(1) The parameter values may have a leading sign; no
sign implies plus.

(2) A blank parameter field does not imply zero; zero
parameters must be explicitly defined.

(3) The option cards may appear in any order following
the applicable OPEP or SOEP indicator card.

(d) Examples (including indicator cards)

M
11
i
oooopoo00O0O00OGO0O00000000000000000000000000000000000080000000028

12345678 5101121314 1516171819202222324252627282930 31323334 3536372823940 4142 43 44 4546 47 48 49 50 51 52 53 54 5556 57 58
gy t,on0 19, a0 ‘

11 | i
111
gocooo00cc00CHBoooBoRBOOGO00000000C0000060000000000000000000000

12345678 9101121314 1516 17181920 212223242526 27 282930 31 32 33 34 3536 37 38 39 40 41 42 41 44 45 45 47 48 43 50 51 57 53 54 55 56 57 5B 596) 6152 6

i T a an £0E N q——
PN = Thar - SR

(] ] 1
poo0000000000fBooccoofBoo000000000000000000006000000000000000000000000

123456 78 9101121314 151617181920 21222324 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 6565 €

ooo00000000C0000000000000000600000000000000000000000000000000000
101112 13 14 1515 17 18 1920 21 22 2024 25 25 27 2629 30 31 32 33 34 35 36 37 38 38 40 41 42 4344 45 45 47 484950 51 52 53 54 55 56 57 56 50 60 61 62 63 64 65 66 6768 63 70
IARREREE RN R R R R R R R R R R R R R AR RERER R
2222222222222222222222222222222222222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333333331333
4444448444444 840444444444444444444444444444444444444444444404844444444
56550555555555555555555555555555555555555555555555555555555555555555555
6l66566666666566666666666666666666666666666666666666666666666666666666
1T/ 71711 1111111117711 1170117119111 1111111171717111711111717111117
88888888888888888888888888886888888828882888588838888888883888880888888888

99999
12345
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END Indicator Card .

(a) Usage: signals the end of an OPEP, SOEP, or MASTER
deck. Its use at the end of OPEP and SOEP decks is
required. With MASTER decks, the END card is not
required if END is the last entry in the last card of the
deck.

(b) Format:

Column Contents Meaning
1 Blank
2-4 END Fnd of an OPEP, SOEP,

or MASTER options deck.
5-72 Blank

73-80 Card ID (optional)

cooooco000000000000000000000000BC000000000C000000C00000000000G0€C

123 S5 6 78 9101 12131341576 1718 1920 21222324 25 26 271 2929 30 31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60|

ER R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R

222222222222222222222222222222222222222222222222222222222221]

33333333333333333333333333333333333333333333333333333333331333

444.444444444444444444444444444444444444444444444444444444_441

5II555555555555555555555555555555555555555555555555555555555{

666666666665666666666666666666666666666666666666666666666666606

1117711771107 777111317717001170 0117177171771 71771711171171117117111171111

88888838888883888808888888883888888888088888888888888888888888¢8

‘ 99999999999993997
56 5758

9999999999999999999999999999599899
123 $6789 2

999 9
4 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 &1
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ENDALL Indicator Card

(a) Usage: signals the end of all program control cards (option
decks). ENDALL is not required when the NOCH card
is used.

(b) Format:

Columns Contents Meaning

1 Blank

2-7 ENDALL End of all program control
cards.

8-172 Blank

73-80 Card ID (optional)

(c) Example

CHITiA

11l
1
0000000000000000000000000000000000000006600000005008000

456 78 91011121334 1516 1718192021 2222242526 27 282930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 £3 50 51 52 53 54 55 56 57

| ARRRERERERRE R AR R R R R R R R R R R R R R R AR RRERERRRR!

—

222222222222222222222222222222222222222222222222222222222
33333003333333333333333333333333333333333333333333333333

444444400440 44444404044444444444444040404444444444404444
SPP555555555555555555555555555555555555555555555555555555
666666666666666666666666666666666666666666666666665666666
711177771117177711717777711107711111171171711711791171111111711717
888888868888883888888088888888880888888888888888838888838888
99999999999999999999
12 4 6789 "

345
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SAMPLE DECK

The sample deck below contains a MASTER Option Deck, an OPEP
Option Deck and a SOEP Option Deck. As stated earlier, this deck is
inserted behind the XQT START card (refer to Figure 2).

lvjl"!.‘ nr'r'. ’IH"""VQA hl:hTI-IT"I y{nrr, Y r‘; '!"l-jt"( """-!‘xb(‘

6000000GO0D000000000000000C000000000000000000060000000G0000000080¢

910 11 12 13 14 1516 7 18 18 20 21 22 23 24 25 26 27 28 2930 31 32 3334 35 36 37 38 39 40 41 42 43 44 45 46 47 49 43 5C 51 52 53 54 55 56 57 58 5360 61 E2 63 €4 6566676869 10 11 72

(RERE R R R R R R R R R R R R R AR R R R R R R AR R RE R R B

P —

22202272222222222222222222222222212222222222222222222222222222222222222222:
333333333333333333333333333333333333333333333333333333333333333333333333
444444044440 44484644400444444444444444444444444444444404444844840448444444444
55555[55555555555555555555555555595555555555555555555555955555555555555555
6656666666666665666656666666666R66666666666666666666666666660660666666666666¢6
717717177717 7137720711172770010731110101711711117171017171111717111117111771111711711717
8358888888838868883888886888¢388888883888388858888888888838288888888888888
?g 999 |9 89999999999 999 99399999999993999999“990999°999999°99989999993'
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C. SET-UP AND RUN PROCEDURE

RUN SET-UP

Tape Arrangement

Logical Operational
Unit Label Description .
B* DECOM All S50 DECOM input files
Cx* ATTORB All S50 Attitude/Orbit input files
F PROGF Program complex file
H PLOTR Blank plotter output tape (ring-in)
R ouT94 Blank IBM 7094 output tape (ring-in)
S HSTERR Blank History/Error output tape (ring-in)

*Must be mounted on different channels.

NOTE

Assign at least two units each for the plotter output
and the History/Error output.

Card Reader

The run deck (refer to Figure 2) is read from the on-line card reader.

On-Line Printer

Error messages, routine operational messages, the program listing
and some of the program output (when the printer option is selected) are
produced on the on-line printer.

Jump Switches

No special jump switches are required.
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RUN PROCEDURE

Normal Procedure

(1)
(2)
s (3)
(4)
(5)

Set up and ready the required tapes (refer to Tape Arrangement).

Load the run deck and ready the reader.
Ready the on-line printer.
To initialize the program, initialize the card reader.

After program initialization, the following messages will
occur:

MAKE SURE FILES ATTORB AND DECOM ARE MOUNTED
ON DIFFERENT CHANNELS,

ASSIGN AT LEAST TWO UNITS FOR FILES (A) PLOTR
(B) HSTERR,

IF TAPE INTERLOCK OCCURS ON FILES*DECOM¥,*ATTORB*,
KEY IN AN F

IF TAPE ERROR OCCURS ON FILES®DECOM¥,*PLOTR¥,
ATTORB*,%0UT94* , AND/OR*HSTERR* ,KEY IN A C.

These messages are reminders to the operator.

Tape Interlock Procedure

When a tape interlock occurs, the program halts and types:

INTERLOCK ON CH/U

where,

CH = channel number

U = unit number

"

The operator must key-in F. If this procedure fails to remedy the interlock,
. terminate the run.

Tape Error Procedure

‘ When a tape error occurs (other than the PROGEF file), the program
halts and types:

II-19



TAPE ERROR

The operator must key-in C. If this procedure fails to remedy the tape
error, terminate the run.

If a tape error occurs on the PROGF file, terminate the run.

. OUTPUT

On-Line Printer

Various frame numbers, record numbers and page totals may be
displayed near conclusion of a program run. In addition, OPEP and
SOEP tabulations are printed on the on-line printer when the option to do
so is selected.

Plotter Output File

SOEP and OPEP tabulations and logarithmic plots are written on the
plotter output files. These plots and tabulations are then displayed on
the Stromberg - Carlson 4020 Plotter.

IBM 7094 Output File

The IBM 7094 output tape contains all SOEP and OPEP tabulations.

History/Error Output File

The History/Error output file contains erroneous DECOM input data.

. SAMPLE OUTPUT

On-Line Printer. A sample of on-line printer output is shown on the
following page.
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Plotter File

Samples of plotter file output (written on the Stromberg - Carlson

4020 Plotter) are shown below.
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Sample output from the IBM 7094 output file is shown below.
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History/Error Output File

Sample output from the History/Error output file is shown below.
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NO1 T+170
NO1 T+C
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III. PROGRAM DESCRIPTION

. CALCULATION PROCEDURE

The main routine (START) maintains control of all transmission rate
processing, performs all input functions except the reading of the Attitude/
Orbit file, and directs all output functions.

The execution of the program begins with the main routine which reads
the Run Deck containing specified English mnemonics which designate the
options desired. The first header of the DECOM file on tape is then read.
From this header the kilobit rate and mode type is determined. If the header
indicates flexible format mode, the file is backspaced and a different set of
vectors are turned on; but if the header indicates normal data mode, no
backspacing takes place and no vectors are set since all sub-programs are
initially set for this type of file. Following this basic initialization, the
main program reads ten records, determines which processor subroutine
is necessary for this data, and relinquishes control to it.

The processor subroutine makes a pass over the data searching for an
ION or an ELECTRON cycle and upon locating a cycle a call is made to the
correct computation routine. In the computation routine, a calculated
current is computed from the telemetry analog value and a step voltage.
This result, and its related time and step voltage, is stored in a working
matrix which is subsequently used by the output subroutine. The computation
subroutine then returns to the processor subroutine. If the processor sub-
routine observes 128 consecutive steps of either cycle, it calls the output
routine at which time the cycle is either tabulated and/or plotted depending
on the option switches. Return again is made to the processor subroutine.
Upon exhausting the available data, the processor designates to the main
program the number of records to read and the location in which to store
them and returns to the main program.

This procedure is repeated until all the input data has been read. At
this time, the main program directly calls the output routine indicating an
end of job action. The output routine now determines what outputs were
generated, then empties all buffers and rewinds all tapes.

. FLOWCHARTS

The main routine flowcharts for the OGO-C&D Experiment 19 Program
are shown on the following pages.
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